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Detailed report 

(Name of utility idea) 

lighting element with high aspect ratio 



The object of this invention is to offer a lighting element with high aspect ratio. 



Abstract 
(Object) 



(Construction) 

This lighting element has a light source which collects light at a low angle. The 
collecting machine has multiple linear triangular prisms on the lighted side. The prisms 
form a smooth arc. 

Sphere of patent request 

(Claim 1) 

Claim 1 is concerning a lighting element which consists of the following: 
A housing which defines an optical cavity which has an optical window and 
a light collecting machine which has 1 st and 2 nd sides. The 2 nd side has multiple linear 
triangular prisms. Each of these prisms has a 1 st and 2 nd surface. The prisms introduce 
light through the optical window from the optical cavity which forms a smooth arc, a 
light source which illuminates the 2 nd side of the collecting machine at a low angle. Light 
enters one of the prisms by going trough the 1 st surface of the prism, and it is completely 
reflected by the 2 nd surface of the prism, and it emits light from the collecting machine 
through the 1 st side. 

(Claim 2) 

Claim 2 is concerning the lighting element in claim 1 where the curve is formed 
to produce parallel output from the optical window. 

(Claim 3) 

Claim 3 is concerning the lighting element in claim 1 where the curve is made to 
produce uniform output from the device. 

(Claim 4) 

Claim 4 is concerning the lighting element in claim 1, which has a 2 nd light source 
which illuminates the 2 nd side of the collecting machine at a low angle. Light enters one 
of the prisms by going trough the 1 st surface of the prism, and it is completely reflected 
by the 2 nd surface of the prism, and it is emitted from the collecting machine through the 
1 st side. 

(Claim 5) 

Claim 5 is concerning the lighting element in claim 4 where the curve is formed 
to produce parallel output from the optical window. 

(Claim 6) 

Claim 6 is concerning the lighting element in claim 1 where the light source 
consists of the following. 

A light collecting machine which has 1 st and 2 nd sides. The 2 nd side has multiple 
linear triangular prisms. Each of these prisms has a 1 st and 2 nd surface, and the prism 
introduces light through the optical window from the optical cavity which forms a 
smooth arc, 

A light source, which illuminates the 2 nd side of the collecting machine at a low 
angle. Light enters one of the prisms by going trough the 1 st surface of the prism, and it 



is completely reflected by the 2 surface of the prism, and light is emitted from the 
collecting machine through the 1 st side. 

(Claim 7) 

Claim 7 is concerning the lighting element in claim 6 where the curve produces 
parallel output from the device. 

(Claim 8) 

Claim 8 is concerning the lighting element in claim 6 where the curve produces 
uniform output. 

(Claim 9) 

Claim 9 is concerning the lighting element in claim 1 where the prism forms an 
isosceles triangle. 

(Claim 10) 

Claim 10 is concerning the lighting element in claim 9 where the prism has a top 
angle of 59 to 79°. 

Detailed explanation of the invention 
[0001] 

This invention is concerning lighting equipment, especially, lighting equipment 
which has a high aspect ratio as in U.S. patent No. 4,984,144. Also, this U.S patent is 
inserted in this detailed report. 

[0002] 
(Prior art) 

For certain applications, lighting elements with a high aspect ratio, in other words, 
considerably longer than they are wide are demanded. For instance, tail lights for 
automobiles are designed to be as thin as possible. This is because their volume reduces 
space in the luggage area. Similar to this, lighting elements used for laptop displays 
should be as thin as possible so that both size and weight can be minimized. 
[0003] One trial which manufactures a lighting element with high aspect ratio was 
applied on Feb 20, 1987. It is included in U.S. patent No. 4,984,144 published on Jan. 8, 
1991. According to one embodiment of this patent, the lighting element has a light 
collecting film which has a flat side and a textured side. The textured side consists of 
isosceles prisms with a top angle of 59 to 79°. This angle is selected to produce output in 
a desirable range of angles. 

[0004] Limitations of the lighting element in figure 1 of U.S. patent No. 4,984,144 are 
based on fact that even general parallel rays will be concentrated or dispersed. Many 
light sources emit rays that are concentrated a little. However, concentrated light reaches 
the focus and then is dispersed. Accordingly, practically all typical light sources are 
dispersed. Therefore, if a horizontal flat surface exists in the collecting machine as 
indicated in the figure, rays hit different elements of the collecting film at different 
angles. This change in angle is seen in the output. This matter is a problem for certain 
kinds of display, especially products which use laminated elements. In addition, another 



problem arises from fact that luminosity on the collecting machine becomes small when 
the distance from the light source becomes far. As a result, the output is not uniform. 

[0005] 

(Problem that this invention tries to solve) 

The object of this invention is to offer superior lighting equipment which is free 
from the above problems. 

[0006] 

(Steps for solution) 

According to this invention, the lighting element has a housing which restricts the 
optical window. A light collecting film which has multiple triangle linear prisms is used 
for collecting light from inside of the housing. The prisms form a smooth arc. A light 
source is arranged so that light enters one surface and is completely reflected inside by 
the 2 nd surface. Rays incident at a low angle are put through a 3 rd surface and appear 
from the collecting machine film. 

[0007] This invention is going to be explained using figures. Figure 1 is a section of the 
1 st lighting element of this invention. Figure 2 is an enlargement of the light collecting 
machine used in this invention. Figure 3 is an enlargement of another light collecting 
machine used in this invention. Figure 4 shows lighting equipment which uses two 
lighting elements according to this invention. Figure 5 shows lighting equipment which 
uses three lighting elements according to this invention. 

[0008] In figure 1, one lighting element of this invention is indicate by item 10. This 
lighting equipment 10 contains a light source 1 1 and side walls 12 and 14. The light 
source 1 1 can be a lamp or simple light source which consists of a point source such as a 
parabolic reflector, or the lighting element itself such as the following. Side walls 12 and 
14 form a closed container which has an optical window 16 with the other side walls (not 
shown in the figure). A light collecting film 18 collects light from the closed container. 
The light source 1 1 emits parallel light which is incident on the film 18 at a small angle. 
This is sometimes known as a grazing angle. The light collecting film 18 has an outer 
surface 20 which can be flat and a textured surface 22. The textured surface 22 has 
multiple linear prisms, for example, prisms 24, 26, and 28 that face the inside of the 
closed container. The axes of prisms 24, 26, 28 are perpendicular to direction of light 
coming from the light source 1 1 . In certain conditions, the side wall 14 is either a mirror 
or is a product sold by the name of "Silverlux" from Minnesota Mining and 
Manufacturing Co. It can be made using reflective tape. Since it is a prism, the surface 
22 is not flat. However, the prisms can form a smooth arc. 

[0009] Figure 2 is an enlarged part of the film 18 which includes prisms 24, 26, and 28. 
Rays 30 from light source 1 1 of figure 1 reach the base 32 of prism 26. Ray 30 is 
transmitted through the surface 32, and it is completely reflected inside by surface 34. 
Next, it goes out from surface 20 following the path indicated in figure 2. Accordingly, 
light is collected from inside of the lighting element 10. 

[0010] In one desirable example of the lighting element 10, prisms 24, 26, 28, are 
isosceles triangles with a top angle of 70, 86°angle. This angle is selected so that light is 
emitted at an angle of 9° to the normal axis of the axis when the collecting film is 
polycarbonate. However, this angle can be changed 5 to 10° as long as it does not harm 



the performance of the lighting equipment. It is changed based on the position of the 
light source, its characteristics such as the reflectivity of the collecting film or other 
properties depend on the specific case. Furthermore, although isosceles prisms are 
shown, as long as the prism is lighted from both sides, it doesn't have to be an isosceles 
triangle. In general, its top angle is within the range of 59 to 70°. 
[0011] Figure 3 shows another collecting film 18'. As shown in figure 2, film 18' has 
triangular prisms 24, 26, ad 28 on the textured surface 22. The surface 20' of the film 18' 
has texture 36, 38 on its surface. The textured surfaces 36 and 38 are simply 
conventional pillow lenses. Other structures can be used. Regardless of what structure 
exists, light escapes from the lighting element, and it is designed to have predetermined 
dispersion characteristics. 

[0012] The lighting element in figure 1 is designed to offer relatively uniform light 
output by reducing the output aperture. As shown in figure 1, the film 18 is a smooth 
curve over its length. As a result, rays from the lighting element 1 1 are blocked, and 
more light is blocked by the collecting film 18 closer to the light source 11. According to 
this method, the apparent luminosity distribution can be changed. Although this is not 
the usual method, it is possible to brighten the aperture farther from the source 1 1 . 
Typically, uniform luminosity is desired across the entire aperture. 
[0013] Figure 4 shows a lighting element of this invention where the light source is itself 
the lighting element of this invention. In figure 4, the lighting element 1 1 ' has a lamp 40 
and film 42. The lamp 40, is preferably a point source with a parabolic collimator. The 
film 42 has a textured surface, preferably as shown in figure 2. In principle, the film 42 
turns a point source 40 into a parallel line source. 

[0014] The ratio of curvature of the 42 is adjusted to collimate the output rather than for 
uniform luminosity. For designing a lighting element which enables collimation of 
output light, the characteristics and position of the light source have to be known. When 
this information is given, the angle between the incident light and film can be decided. 
Typically, the angle between the lighting equipment and film is determined at the center 
and both ends of the film. Accordingly, a curve is formed to fit these points. The 
accuracy of the curve may be increased by specifying the slope at additional places. In 
general, although the curve does not have a fixed radius, the deviation from this is very 
small, and a fixed radius can be used. The film curve is sometimes in contrast, and light 
can be incident from both sides. 

[0015] The system in figure 4 uses another lighting element of this invention With 
lighting element, lighting element 11 ' is the light source, and the film 44 functions as a 
collecting machine As seen in the figure, the film 44 curves downward cutting the light 
coming from the lighting element 11', and it offers uniform light. As in the above, the 
film 42 changes a point source to a linear light source. Similar to this, the film 44 is used 
to make a planar light source from a linear light source effectively. 
[0016] Figure 5 shows a thin backlit display which uses two lighting elements of this 
invention. One lighting element 50 has a lamp 52, mirror 54, and collecting film 56 as 
shown in figure 2. The mirror 54 makes a 49 !4° angle with the side wall 58 of the 
display. The lighting element 60 in the 2nd example of this invention has another lamp 
(not shown in figure), mirror 62, and collecting body 64. This display has a collecting 
film 66 as shown in figure 2. The flat side of the film 66 can have a picture. In addition, 
more practically, a medium with a picture is laminated on the flat surface of collecting 



film 66. The light from two lighting elements 50 and 60 makes approximately an 81° 
angle with the collecting film 66. 

[0017] The long light path produced by placing the lamp 52 at the side wall of the display 
gives another characteristic. If conventional parallel rays from the lamp 52 are 
concentrated slightly, light is focused, and then it starts to diffuse. The focus is 2 or 3 
cm. in diameter. A stop of the size can be placed in the light path at the focus. An 
aperture stop blocks rays that are not parallel, in other words, it blocks non-uniform rays. 
This reduces the non-parallel part of the output beam. 

(Simple explanation of figures) 

Figure 1 is a section of the 1 st lighting element of this invention. 

Figure 2 is an enlargement of the light collecting machine used in this invention. 

Figure 3 is an enlargement of another light collecting machine used in this invention. 

Figure 4 shows lighting equipment which uses two lighting elements according to this 

invention. 

Figure 5 shows lighting equipment which uses three lighting elements according to this 
invention. 

(Explanation of symbols) 
1 1 : light source 
12 and 14: side wall 
16: optical window 
18: light collecting film 
24, 26, and 28: prism 
30: rays 
32: cassette 
34: cassette 

18': another collecting film 
IT: lighting element 
40: lamp 
42: film 

50: lighting element 

52: lamp 

54: mirror 

56: collecting film 

60: lighting element 

62: mirror 

64: collecting machine 
66: collecting machine 
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